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An equation proposed recently (Haase and Jansen, 1980) relates to the dependence on composition and temperature of the diffusion coefficient D and of the kinematic diffusion coefficient D* in a binary nonelectrolyte solution. This equation is now applied to our own measurements of the activity coefficients and of the diffusion coefficient in the non-ideal liquid system carbon tetrachloride + acetone at 20 °C and 40 °C over the entire range of compositions. In a previous paper [1] we proposed the following expression for the diffusion coefficient (interdiffusion coefficient) D of a binary nonelectrolyte solution:
and D* = D° exp (-E*/RT),
B denoting the thermodynamic factor, D* the kinematic (kinetic) diffusion coefficient, A* the mole fraction, f\ the activity coefficient (on the mole-fraction scale) of component /' (/'= 1, 2), T the thermodynamic temperature, P the pressure, and R the gas constant. The quantities D° and E* are supposed to be independent of the temperature. to derive the functions D° (x) and E* (.v) from published data since these were incomplete or inconsistent [1, 2, 3] ,
We are now in the position to evaluate the data for the non-ideal liquid system carbon tetrachloride + acetone over the entire range of compositions from our own measurements [4, 5] of the activity coefficients (at 20 °C, 25 °C, 30 °C, 35 °C, and 40 °C) and of the diffusion coefficient (at 0 °C, 20 °C, and 40 °C).
We present all the results for 20 °C and 40 °C in Table 1 , the data for 0 °C (D only) in Table 2 . The diffusion coefficients measured by Czworniak, Andersen. and Pecora [6] at 20 °C agree with ours within the limits of error. Those determined by Anderson, Hall, and Babb [7] at 25 °C are consistent with the values interpolated from our data. Table 1 ). Table 1 ).
0340-4811 / 83 / 0200-0281 $ 01.3 0/0. -Please order a reprint rather than making your own copy. D (A) has a minimum (also at 0° C, see Table 2 ), while D* (.v) nearly represents a straight line. The functions D° (A) and E* (.v), which are independent of temperature, exhibit a somewhat irregular behaviour (see Table 1 ). In ideal mixtures D° is a linear function of A\ while E* is constant [1, 3] .
We notice that in the system at hand [4] with positive deviations from Raoult's Law (/, > 1 for all compositions except the pure component /') we have D/D* < 1 or D < D* (see Figs. 1 and 2) , while in the system chloroform + acetone [1] which deviates negatively from Raoult's Law (/ ; < 1) the statement D/D* > 1 or D > D* holds. This rule is valid for all binary nonelectrolyte solutions, as far as the authors are aware. We will now prove that these correlations are not fortuitous.
We stipulate that the function /, (.Vj) is monotonous. Experience shows that this is true for nearly all binary nonelectrolyte solutions. Then the inequality/^ 1 ( /)< 1) implies the inequality 6 Infj/d.Xj < 0 (6 ln/;/e.v ( > 0). This follows in general from the fact that /, = 1 for Xj = 1 and in particular from the first approximation for the activity coefficients j\ and f 2 and the consequent expression for the thermodynamic factor B
In./; = h x: 2 . In /., = bxl B=\-2b
where b is constant for fixed temperature (and pressure). We thus derive from (1) and (2) If the function D* (A) is nearly linear (as in our system), the rule coincides with the statement [7] that positive (negative) deviations from Raoult's Law lead to negative (positive) deviations from the straight line in the D(.v)-plot. This statement again holds for all published data we could trace (see also [8] . [9] ). though the additivity of D* is by no means universal.
We are most indebted to Dr. H.-J. Jansen for helpful discussions.
